Inhibition of the NMDA and AMPA receptor channels by antidepressants and antipsychotics.
It is known that some antidepressants and antipsychotics directly inhibit NMDA-type ionotropic glutamate receptors. In this study we systematically studied action of seven drugs (Fluoxetine, Citalopram, Desipramine, Amitriptyline, Atomoxetine, Chlorpromazine, and Clozapine) on NMDA receptors and Ca2+-permeable and -impermeable AMPA receptors in rat brain neurons by whole-cell patch-clamp technique. Except for weak effect of fluoxetine, all drugs were virtually inactive against Ca2+-impermeable AMPA receptors. Fluoxetine and desipramine significantly inhibited Ca2+-permeable AMPA receptors (IC50=43±7 and 105±12µM, respectively). Desipramine, atomoxetine and chlorpromazine inhibited NMDA receptors in clinically relevant low micromolar concentrations, while citalopram had only weak effect. All tested medicines have been clustered into two groups by their action on NMDA receptors: desipramine, amitriptyline, chlorpromazine, and atomoxetine display voltage- and magnesium-dependent open channel blocking mechanism. Action of fluoxetine and clozapine was found to be voltage- and magnesium-independent. All voltage-dependent compounds could be trapped in closed NMDA receptor channels. Possible contribution of NMDA receptor inhibition by certain antidepressants and antipsychotics to their analgesic effects in neuropathic pain is discussed.